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the presence and severity of trunk varicose veins, as
seen during clinical examination, are weak, symptom
specific, and gender dependent.1 These data suggest
that, in many cases, clinical history and examination
alone may not be able to reliably identify those
patients whose symptoms are truly of venous etiol-
ogy. A more accurate means of selecting out these
patients for treatment is required if the clinical effi-
cacy and the cost-effectiveness of venous interven-
tions are to be maximized.
Duplex ultrasound scanning is being increasingly
used to investigate venous disease. Numerous hospi-
tal-based studies of patients with advanced venous
disease (CEAP [Clinical Etiologic, Anatomic,
Pathologic] 4-6) have shown that the pattern and
severity of reflux on duplex scanning are related to
the severity of their venous signs, as well as to their
Previous data from the Edinburgh Vein Study
have demonstrated that in the general population
the relationships between lower limb symptoms and
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Background: Previous work from this group has demonstrated the relationships between
lower limb symptoms and the presence and severity of trunk varicose veins as seen on
clinical examination to be generally weak, symptom specific, and gender dependent.
Objective: This study was undertaken to investigate the relationships in the general popu-
lation between lower limb symptoms and the presence of superficial or deep venous reflux.
Methods: A cross-sectional study was made of an age-stratified random sample of 1566
subjects (699 men and 867 women) aged 18 to 64 selected from 12 general practices in
Edinburgh, Scotland. Subjects completed a self-administered questionnaire regarding
symptoms (heaviness/tension, a feeling of swelling, aching, restless legs, cramps, itch-
ing, tingling) and underwent duplex ultrasound examination of the superficial and deep
venous systems of both legs. Reflux of 0.5 seconds or greater was considered pathologic.
Deep venous reflux was defined as reflux in at least the popliteal vein.
Results: There was a significant positive relationship between isolated superficial reflux and
the presence of heaviness/tension (P < .025, both legs) and itching (P = .002, left leg) in
women. Isolated superficial reflux in men was not significantly positively associated with
any symptom. Isolated deep venous reflux was not significantly related to any symptom in
either leg in either sex. Combined reflux was related to a feeling of swelling (P = .018, right
leg; P = .0022, left leg), cramps (P = .0049, left leg) and itching (P = .0043, left leg) in
men, and aching (P = .03, right leg) and cramps (P = .026, left leg) in women.
Conclusion: In the general population, only certain lower limb symptoms were related to
the presence of reflux on duplex ultrasound scanning. The strongest relationships were
observed in the left legs of men with combined superficial and deep reflux. (J Vasc Surg
2000;32:921-31.)
response to medical or surgical intervention.2,3
However, the situation with the earlier stages of
venous disease commonly observed in the general
population, and presenting to primary care for med-
ical advice, is unclear. Therefore, the aim of this arti-
cle is to examine the relationships between lower
limb symptoms and venous reflux, as seen with
duplex scanning, in a randomly selected cohort of
the general population.
METHODS
The Edinburgh Vein Study was a cross-sectional
population survey of men and women, aged 18 to 64
years, living in Edinburgh, Scotland. Its methods have
been previously described in detail.4-6 Briefly, an age-
stratified random sample of the general population was
obtained from the registers of 12 general practices
serving patients from different socioeconomic back-
grounds in areas throughout the city. Subjects
attended a clinic at the University of Edinburgh where
they completed a self-administered questionnaire
inquiring into the presence of lower limb symptoms
frequently attributed, rightly or wrongly, in surgical
textbooks to venous disease—namely, cramps, aching,
heaviness/tension, a feeling of swelling, restless legs,
itching, and tingling. Patients were asked to respond
with regard to each leg separately.
Subjects underwent black and white duplex ultra-
sound (Diasonic Prisma VST; Diasonics Sonotron,
Zug, Switzerland) examination of both legs on a tilt-
ing couch (Akron Therapy Products Ltd, Ipswich,
UK). Reflux was sought through rapid inflation and
deflation of a pneumatic cuff (Oak Medical,
Scunthorpe, UK) placed around the calf. Two typical
Doppler spectra were recorded, and the mean of these
was used to determine the duration of reflux. A mem-
ber of the clinic-based research team, which comprised
a research fellow (C.J.E.), a nurse, and a technician,
performed the scans. Where there was technical diffi-
culty or a query about the reflux duration, the subject
was subsequently examined by a consultant radiologist
(P.L.A.) using an Ultramark 9 HDI color-flow scanner
(Advanced Technology Laboratories, Bothwell,
Wash). Measurements of venous reflux (in seconds)
were made in eight venous segments:
1. Common femoral vein just proximal to the
saphenofemoral junction 
2. Superficial femoral vein approximately 2-cm distal
to its confluence with the profunda femoris vein
3. Superficial femoral vein in the lower third of the
thigh
4. Popliteal vein above the knee crease
5. Popliteal vein below the knee crease
6. Long saphenous vein just distal to the sapheno-
femoral junction
7. Long saphenous vein in the lower third of the thigh
8. Short saphenous vein just distal to the sapheno-
popliteal junction.
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Table I. Number of subjects answering symptom questions by gender and laterality
Men Women
Right leg Left leg Right leg Left leg
Symptom n (%) n (%) n (%) n (%)
Heaviness Yes 74 (13) 71 (13) 167 (25) 177 (26)
No 479 (87) 489 (87) 515 (75) 506 (74)
Total 553 560 682 683
Feeling of swelling Yes 36 (7) 32 (6) 120 (18) 139 (20)
No 516 (93) 528 (94) 561 (82) 542 (80)
Total 552 560 681 681
Aching Yes 148 (27) 152 (27) 327 (48) 332 (48)
No 402 (73) 405 (83) 355 (52) 350 (52)
Total 550 557 682 682
Restless legs Yes 103 (19) 106 (19) 222 (33) 214 (31)
No 451 (81) 456 (81) 459 (67) 470 (69)
Total 554 562 681 684
Cramps Yes 170 (31) 172 (31) 262 (38) 250 (36)
No 382 (69) 388 (69) 420 (62) 435 (64)
Total 552 560 682 685
Itching Yes 88 (16) 92 (16) 147 (22) 137 (20)
No 465 (84) 468 (84) 534 (78) 547 (80)
Total 553 560 681 684
Tingling Yes 61 (11) 70 (12.5) 100 (15) 117 (17)
No 492 (89) 490 (87.5) 581 (85) 566 (83)
Total 553 560 681 683
For the purposes of primary analysis, reflux of
0.5 seconds or longer was considered pathologic,
although secondary analyses to determine the
effect of duration of reflux on symptoms were also
performed. The popliteal vein was used to indicate
deep reflux because this segment has been consis-
tently demonstrated to be a reliable marker of
hemodynamically and clinically significant deep
venous disease.7-9
For the purposes of the primary statistical analy-
sis, isolated superficial reflux was therefore defined
as reflux of 0.5 seconds or longer in one or more of
the superficial segments but not in either the above-
or below-knee popliteal vein. Isolated deep reflux
was defined as reflux of 0.5 seconds or longer in the
above- or below-knee popliteal vein but not in any
of the superficial segments. Combined deep and
superficial reflux was defined as reflux of 0.5 seconds
or longer in one or more of the superficial segments
and reflux of 0.5 seconds or longer in the above- or
below-knee popliteal vein.
Data were entered into a computer database
(DBase IV; Ashton Tate, McGraw-Hill, USA) and
then transferred to the Edinburgh University main-
frame computer for statistical analysis with use of the
statistical package SAS (SAS Institute, Cary, NC). The
GENMOD procedure and a macro (GLIMMIX),
both from SAS, were used to fit generalized linear
models in order to adjust the prevalence of pathologic
reflux in each symptom group for age. Data were age-
adjusted because the prevalence of reflux, as well as
symptoms, increased with age. Age adjustment
removes this differential effect by giving each subject
the same age by symptom (or age by reflux) interac-
tion. A P value of less than .05 has been taken to
denote statistical significance. However, because mul-
tiple testing has been performed, readers may wish to
choose a more stringent P value; for this reason,
actual P values have been provided in the results.
RESULTS
Subjects. Overall, 2912 subjects were invited to
attend. A total of 1566 subjects, 867 women and
699 men, were studied. There were 1346 “nonre-
sponders,” 998 who refused to participate and 348
who initially agreed to take part but later withdrew,
leaving a response rate of 53.8%. The mean ages of
the participants were 44.8 years for women and 45.8
years for men.
Duplex scanning data. Nineteen subjects were
examined at home because they were unable or
unwilling to attend the clinic; therefore, they did not
undergo duplex ultrasound scanning. All the
remaining subjects underwent duplex scanning.
Reflux data for all 8 segments were available for the
right leg in 1238 (79%) of the 1566 subjects, for the
left leg in 1248 (80%) of the subjects, and for both
legs in 1092 (70%) of the subjects. The reasons for
missing values were one or more of the following:
1. Vein segment not visualized (in some cases
because it had been removed surgically)
2. Absence of flow within the vein (again due to pre-
vious surgery or presumed venous thrombosis)
3. Subject unable/unwilling to complete the full
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Table II. Age-adjusted proportion of men and women with and without symptoms who had isolated
superficial reflux ≥ 0.5 seconds in their right legs
Men Women
Reflux ≥ 0.5 s Reflux ≥ 0.5 s
58/486 122/606
Symptom (11.9%) P value (20.1%) P value
Heaviness/tension Present 14.9 (11) NS 24.1 (40) .025*
Absent 9.8 (4.7) 15.9 (82)
Feeling of swelling Present 9.9 (4) NS† 20.1 (24) NS
Absent 10.6 (55) 17.4 (98)
Aching Present 10.8 (16) NS 17.8 (58) NS
Absent 10.5 (42) 17.9 (64)
Restless legs Present 3.9 (4) .031 15.4 (34) NS
Absent 11.9 (54) 19.0 (87)
Cramps Present 10.9 (19) NS 19.4 (51) NS
Absent 10.1 (39) 17.1 (72)
Itching Present 13.6 (12) NS 19.0 (28) NS
Absent 9.9 (46) 17.4 (93)
Tingling Present 8.3 (5) NS 18.0 (18) NS
Absent 10.8 (53) 17.7 (103)
NS denotes P >.10; *P = .013 and †P = .038 when reflux was defined as ≥ 1.0 seconds.
examination (because of medical comorbidity,
discomfort, or fainting).
Analysis was confined to the 1092 subjects pro-
viding full duplex scan data sets for the left and right
legs. On clinical examination, the prevalence of
trunk varices (CEAP 2/3) was 33.2% (363 subjects)
and the prevalence of skin changes of chronic venous
in sufficiency (CEAP 4-6) was 6% (65 subjects).
Symptoms. Subjects were asked if they experi-
enced each symptom in their right or left legs sepa-
rately. A small number of subjects did not answer yes
or no to every symptom for both legs, and for this
reason the denominators in the results tables vary
slightly. All symptoms except tingling (P = .07) were
significantly more common in women than in men
(aching, heaviness, restless legs, and feeling of
swelling, P < .0001; cramps, P < .01; itching, P =
.015; χ2 test) (Table I). However, there was no sig-
nificant difference between the left and right legs of
either men or women. 
Isolated superficial venous reflux and symp-
toms. Isolated superficial reflux was significantly
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Table III. Age-adjusted proportion of men and women with and without symptoms who had isolated
superficial reflux ≥ 0.5 seconds in their left legs
Men Women
Reflux ≥ 0.5 s Reflux ≥ 0.5 s
76/486 112/606
Symptom (15.6%) P value (18.2%) P value
Heaviness/tension Present 11.2 (8) NS 22.9 (41) .011
Absent 13.9 (68) 14.1 (71)
Feeling of swelling Present 14.0 (4) NS 21.3 (30) NS*
Absent 13.6 (72) 15.0 (81)
Aching Present 10.9 (17) NS 17.7 (59) NS
Absent 14.7 (60) 15.2 (53)
Restless legs Present 13.3 (14) NS 18.2 (39) NS
Absent 13.6 (62) 15.3 (72)
Cramps Present 11.1 (19) NS 18.6 (47) NS
Absent 14.5 (56) 15.0 (65)
Itching Present 14.2 (13) NS 25.8 (35) .002
Absent 13.5 (63) 13.8 (75)
Tingling Present 15.6 (11) NS 21.7 (25) NS†
Absent 13.3 (65) 15.0 (85)
NS denotes P > .10; *P = .041, and †P = .028 when reflux was defined as ≥ 1.0 seconds.
Table IV. Age-adjusted proportion of men and women with and without symptoms who had isolated deep
reflux ≥ 0.5 seconds in their right legs
Men Women
Reflux ≥ 0.5 s Reflux ≥ 0.5 s
75/486 43/606
Symptom (15.4%) P value (7.1%) P value
Heaviness/tension Present 17.5 (13) NS 6.6 (11) NS
Absent 12.9 (62) 6.2 (32)
Feeling of swelling Present 21.4 (8) NS 6.9 (8) NS
Absent 12.9 (67) 6.2 (35)
Aching Present 12.9 (19) NS 6.1 (20) NS*
Absent 13.9 (56) 6.5 (23)
Restless legs Present 16.3 (17) NS 7.5 (17) NS
Absent 12.9 (58) 5.8 (27)
Cramps Present 15.0 (26) NS 6.6 (17) NS
Absent 13.0 (50) 6.2 (26)
Itching Present 17.1 (15) NS 5.5 (8) NS
Absent 12.9 (60) 6.5 (35)
Tingling Present 17.8 (11) NS 7.8 (8) NS
Absent 13.0 (64) 6.1 (35)
NS denotes P > .10; *P = .003 when reflux was defined as ≥ 1.0 seconds.
more common in the right (P = .0004, χ2 test), but
not in the left, legs of women, compared with men
(Tables II and III). Men with restless legs on the
right were significantly less likely to have isolated
superficial reflux than those who did not. In
women, isolated superficial reflux of 0.5 seconds or
longer was significantly positively related to the
presence of heaviness/tension (both legs) and itch-
ing (left leg).
Isolated deep venous reflux and symptoms.
Isolated deep venous reflux was significantly more
common in the right and left legs of men than in the
right and left legs of women (both P < .0001, χ2
test). There were no significant relationships
between any of the symptoms and isolated deep
venous reflux of 0.5 seconds or longer in either men
or women in either leg (Tables IV and V).
Combined superficial and deep venous reflux
and symptoms. Combined deep and superficial
reflux was significantly more common in the right
(P = .04), but not the left legs, of men, compared
with women. In men, there was a significant positive
relationship between combined reflux of 0.5 seconds
or longer and a feeling of swelling (both legs),
cramps (left leg), and itching (left leg). In women,
combined reflux of 0.5 seconds or longer was signif-
icantly related to aching (right leg) and cramps (left
leg) (Tables VI and VII).
Duration of reflux. To maintain consistency
with previous publications derived from the
Edinburgh Vein Study, we defined pathologic reflux
as 0.5 seconds or longer for the primary analysis.
However, data were also analyzed by using at least a
1.0-second cutoff that:
1. In most cases strengthened the relationships
between symptoms and reflux where a significant
relationship had already been found with a 0.5-
second cutoff.
2. Did not result in the loss of significance where a
significant relationship had already been demon-
strated with a 0.5-second cutoff.
3. Resulted in the appearance of certain new statis-
tically significant relationships between reflux
and symptoms (Tables II-VII).
Furthermore, a test of trend between symptoms
and categories of duration for reflux (0, 0.1-0.59,
0.6-0.99, and 1 second or longer) indicated a signif-
icant relationship for certain symptoms (Table VIII).
Combinations of reflux and symptoms. Because
of the low prevalence of reflux in this population study,
small numbers hampered analysis of the relationship
between symptoms and specific combinations of deep
and superficial reflux, even when male and female sub-
jects were combined. However, there appeared to be
no specific combination of superficial and deep reflux
that was associated with a significant increase in the
prevalence of any symptom (data not shown).
Laterality. In general, the relationships between
symptoms and reflux were stronger in the left legs of
women and, particularly, of men than in their right legs.
DISCUSSION
Patients undergo superficial venous surgery for
cosmetic reasons, to ameliorate lower limb symp-
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Table V. Age-adjusted proportion of men and women with and without symptoms who had isolated deep
reflux ≥ 0.5 seconds in their left legs
Men Women
Reflux ≥ 0.5 s Reflux ≥0.5 s
68/486 32/606
Symptom (14%) P value (5.3%) P value
Heaviness/tension Present 11.3 (8) NS 3.4 (6) NS
Absent 12.3 (60) 5.1 (26)
Feeling of swelling Present 18.3 (6) NS 2.2 (3) NS
Absent 11.7 (62) 5.3 (29)
Aching Present 12.4 (19) NS 3.6 (12) NS
Absent 12.1 (49) 5.4 (19)
Restless legs Present 11.4 (12) NS 3.3 (7) NS*
Absent 12.3 (56) 5.4 (25)
Cramps Present 10.3 (18) NS 3.6 (9) NS
Absent 13.0 (50) 5.3 (23)
Itching Present 7.6 (7) NS 3.7 (5) NS
Absent 13.0 (61) 4.9 (27)
Tingling Present 7.1 (5) NS 2.6 (3) NS
Absent 12.9 (63) 5.1 (29)
NS denotes P > .10; *P = .002 when reflux was defined as ≥ 1.0 seconds.
toms thought to be of venous origin, and to treat or
prevent complications; namely, hemorrhage, throm-
bophlebitis, skin changes, and ulceration. There is a
widely held view that the publicly funded UK
National Health Service (NHS) should not normally
pay for “cosmetic” surgery. Previous work from this
group has demonstrated a generally weak, symptom-
specific, and gender-dependent relationship between
lower limb symptoms and the presence and severity
of trunk varicose veins on clinical examination.1 No
evidence from randomized controlled trials suggests
that venous surgery of any kind, performed in addi-
tion to best medical therapy, significantly affects the
natural history of advanced (CEAP 4-6) venous dis-
ease. Thus, the evidence base currently available to
justify the 75,000 superficial venous operations per-
formed in the United Kingdom each year is weak
(some would say nonexistent). For these reasons,
the NHS does not provide venous surgery in an
increasing number of UK regions.
Nevertheless, uncontrolled observational data
suggest that eradication of superficial venous reflux
can lead to a significant improvement in venous
hemodynamics,10 lower limb symptoms,11 quality of
life,12 and ulcer status.13 The challenge facing sur-
geons is in producing robust scientific data in sup-
port of these clinical observations. Better patient
selection will be central to proving and improving
the clinical efficacy and cost-effectiveness of surgical
intervention. As part of this process, a more accurate
means is needed to identify patients whose symp-
toms are truly related to correctable venous disease.
Surgeons increasingly use duplex ultrasound scan-
ning to investigate venous disease and direct their
operative approach. Numerous studies of patients
with advanced venous disease (CEAP 4-6) have
shown that the extent of reflux seen on duplex scans
is related to the severity of venous symptoms and
signs, as well as the response to medical or surgical
intervention.2,3 However, the situation with regard to
the earlier stages of venous disease commonly
observed in the general population, as well as in pri-
mary and nonspecialist secondary care, is unclear. 
The hypothesis directing this work was that there
was likely to be a stronger and more consistent rela-
tionship between symptoms and reflux seen on
duplex scans than had previously been found
between symptoms and clinical examination find-
ings. However, the relationships between symptoms
and duplex scanning findings were also generally
weak, symptom and side specific, and gender depen-
dent. The strongest relationships were observed
with regard to cramps and itching in the left legs of
men with combined superficial and deep reflux. In
general, using a 1.0-second, as opposed to a 0.5-
second cutoff led to a strengthening of relationships.
A test of trend between symptoms and categories of
reflux duration in individual vein segments sug-
gested that, in men, symptoms might be more
closely related to the duration of deep venous reflux,
while in women they might be most closely related
to long saphenous vein reflux. In men, only a feeling
of swelling, and in women only heaviness/tension,
demonstrated a significant relationship with reflux in
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Table VI. Age-adjusted proportion of men and women with and without symptoms who had superficial
and deep reflux ≥ 0.5 seconds in their right legs
Men Women
Reflux ≥ 0.5 s Reflux ≥0.5 s
46/486 36/606
Symptom (9.5%) P value (5.9%) P value
Heaviness/tension Present 8.2 (6) NS 6.0 (10) NS
Absent 8.4 (40) 5.1 (26)
Feeling of swelling Present 18.2 (7) .018 8.1 (10) NS
Absent 7.5 (39) 4.7 (26)
Aching Present 8.1 (12) NS 7.3 (24) .03
Absent 8.5 (34) 3.4 (12)
Restless legs Present 8.0 (8) NS 7.0 (16) NS
Absent 8.4 (38) 4.4 (20)
Cramps Present 6.7 (11) NS 7.2 (19) NS*
Absent 9.1 (35) 4.1 (17)
Itching Present 10.8 (10) NS 6.1 (9) NS
Absent 7.9 (37) 5.1 (27)
Tingling Present 5.1 (3) NS 4.1 (4) NS
Absent 8.7 (43) 5.5 (32)
NS denotes P > .10; *P = .005 when reflux was defined as ≥ 1.0 seconds.
both right and left legs. The differences between the
two sides may reflect true clinical differences.
However, as there were no significant differences in
the prevalence of symptoms between the left and the
right legs of men and women, or between the preva-
lence of deep and superficial reflux between the two
sides in either sex, the observed effect of laterality
may simply be due to statistical chance. Having said
the differences between the two sides with respect to
certain relationships, notably those between cramps
and itching and combined reflux in men, were so
striking, we find it difficult to believe the data are
not indicating some true effect of laterality.
By convention, a 5% level is usually taken to
denote statistical significance. However, in the
current study, where multiple comparisons were
made, use of 1% level may be more appropriate. In
this case the number of statistically significant rela-
tionships reduces from 8 to 3 in men, and from 10
to 5 in women.
Why are the relationships between lower limb
symptoms and objective evidence of reflux on
duplex ultrasound not more impressive? One possi-
bility is that methodologic bias or flaws have masked
these relationships. Thus:
1. Other causes of lower limb symptoms, such as
those arising from neurologic and locomotor dis-
orders, were not specifically sought. This may
have led to bias in the reporting of symptoms,
especially among the older subjects. Nor was there
an attempt to record the severity of the symptom.
2. Because this was a cross-sectional study of the
general, not a hospital, population, the preva-
lence of reflux was quite low. Thus, despite a
cohort size of 1566 subjects, the analysis was
based on quite small numbers in some cases.
3. Tibial veins and perforators were not scanned. It is
possible that data from these venous segments
might have provided additional discriminatory
information. However, only a black-and-white
scanner was available in the study clinic. In addi-
tion, the scanning of infrapopliteal segments
requires considerably more expertise and time and
is possibly less reproducible between different
observers and over time. Furthermore, because
the proportion of subjects with distal reflux and
CEAP 4-6 disease was small, the reflux status of
the below-knee popliteal vein would, in most
cases, reflect the situation in the crural veins.
4. It was decided to base the analysis on the 1092
subjects who provided complete duplex data for
both legs. Had these data been available for all
subjects then there would have been a larger
number of data points available for analysis.
Furthermore, by excluding patients with incom-
plete data, some of whom had undergone previ-
ous venous surgery or sustained a previous deep
venous thrombosis, it is possible that some form
of bias has been introduced.
5. No functional plethysmographic test was per-
formed. The limitations of duplex ultrasound
reflux times in terms of their correlation with
reflux volumes and venous pressures have been
well described. There may be a better relation-
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Table VII. Age-adjusted proportion of men and women with and without symptoms who had superficial
and deep reflux ≥ 0.5 seconds in their left legs
Men Women
Reflux ≥ 0.5 s Reflux ≥0.5 s
30/486 34/606
Symptom (6.2%) P value (5.6%) P value
Heaviness/tension Present 8.3 (6) NS 4.5 (8) NS
Absent 4.7 (23) 5.2 (26)
Feeling of swelling Present 16.7 (5) .0022 4.0 (6) NS
Absent 4.4 (23) 5.3 (29)
Aching Present 6.8 (10) NS* 6.3 (21) NS
Absent 4.6 (19) 3.7 (13)
Restless legs Present 5.8 (6) NS 5.1 (11) NS
Absent 5.3 (24) 4.9 (23)
Cramps Present 9.4 (16) .0049 7.5 (19) .026
Absent 3.3 (13) 3.5 (15)
Itching Present 12.2 (11) .0043 5.6 (8) NS
Absent 4.1 (19) 4.8 (26)
Tingling Present 8.5 (6) NS† 7.0 (8) NS
Absent 4.9 (24) 4.6 (22)
NS denotes P > .10; *P = .035 and †P = .038 when reflux was defined as ≥ 1.0 seconds.
ship between volume changes, refilling times,
and symptoms.
However, notwithstanding these factors, it is
possible that patients can have symptoms that are of
true venous etiology but that are not associated with
clinical or duplex ultrasound evidence of macrovas-
cular venous disease. Such patients may have venous
dysfunction at the:
1. Microvascular level only (although, at present,
this purely is a matter of conjecture) or at the
2. Macrovascular level, which is either subclinical or
not detectable by duplex scanning. This may be
because of its location or nature, or because it is
intermittent (ie, it may only be present at the end of
the day or at certain times in the menstrual cycle).
Such patients are typically young women who com-
plain of symptoms after prolonged standing or around
the time of menstruation. The venous hemodynamics
of such patients, as well as their response to compres-
sion or veno-active drugs, requires elucidation.
One positive finding of the study is that, at least
in men, superficial venous reflux rarely seems to
cause symptoms unless the deep system is also
affected. Will the surgical eradication of superficial
reflux relieve symptoms in such cases? If deep reflux
is resulting from irreversible postphlebitic damage,
then perhaps not.8 However, it is recognized that in
a proportion of cases, deep reflux is due to primary
valvular incompetence and that this may arise as a
result of superficial reflux that overwhelms the calf
muscle pump. In these circumstances, eradication of
superficial reflux may normalize deep, as well as per-
forator, venous function.14-17
The current study has not, in general, supported
the working hypothesis that a stronger and more
consistent relationship would be found between
symptoms and reflux than had previously been
found between symptoms and clinical examination
findings. Understanding the reasons for this obser-
vation is central to the successful treatment of the
venous and the nonvenous lower limb symptoms
that, as the Edinburgh Vein Study has shown, affect
up to half of the adult population. It is clearly an area
in need of further study.
In the meantime, what are the implications for
current surgical practice in the United Kingdom?
Current data have to be weighed against those from
clinical studies showing benefit from superficial
venous surgery in terms of symptom relief.12,18-20
They must also, of course, be reconciled with the
subjective impressions of surgeons that their patients
are generally pleased with the results of their opera-
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Table VIII. Test of trend between symptoms and categories of duration of reflux (0, 0.1-0.59, 0.6-0.99, 
≥ 1.0 seconds) for individual vein segments in the right and left legs of men and women
Right leg Left leg
Vein segment and symptom Men Women Men Women
Common femoral vein
Heaviness/tension 0.005 0.027
Upper superficial femoral vein 
Aching 0.024
Restless leg 0.038
Cramps 0.010
Short saphenous vein
Heaviness/tension 0.026
Feeling of swelling 0.019
Above-knee popliteal vein
Feeling of swelling 0.003
Cramps 0.040
Itching 0.026
Below-knee popliteal vein
Feeling of swelling 0.008 0.002
Upper long saphenous vein
Heaviness/tension 0.001 0.015
Feeling of swelling 0.012 0.021 0.019
Cramps 0.039
Itching 0.026 0.001
Lower long saphenous vein
Heaviness/tension 0.031
Feeling of swelling 0.001
Itching 0.001
Only relationships significant at the 5% level are shown; data are not adjusted for age.
tion. In the United Kingdom most patients are aware
that they will not receive treatment for varicose veins
unless they have physical symptoms. Therefore, and
not surprisingly, most patients complain of such
symptoms, even when their concerns are largely—
even exclusively—cosmetic. Because the patients may
have little idea of what symptoms venous disease
ought to cause, the description of their symptoms is
sometimes rather fanciful. Perhaps this is why such a
variety of lower limb symptoms have been attributed
to venous disease in standard texts. When such
patients return to the clinic after surgery, most are
happy to acknowledge to their surgeon that their
symptoms have gone, particularly if they are pleased
with the cosmetic result. However, the fact that the
surgeon and the patient may be working at cross-
purposes is manifest by the observation that, in a
country with a comparatively low level of medicole-
gal activity, varicose vein surgery is the most common
cause of suit against general and vascular surgeons in
the United Kingdom.21 Unsatisfactory cosmetic out-
come, and failure of their (in retrospect, nonvenous)
symptoms to abate, are common grounds for com-
plaint. Furthermore, when overall patient satisfaction
has been objectively assessed after varicose vein
surgery, it has been found wanting.22
Current disease-specific and generic instruments
may not be able to unravel improvement in quality of
life due to relief of physical symptoms from that due to
relief of cosmetic anxieties.12 In an ideal world, one
might argue that both types of “suffering” are equally
valid and worthy of treatment, but, certainly, in our
state-funded health care system that is not the prevail-
ing view. The current study suggests that duplex ultra-
sound cannot be used to distinguish those patients
with “real” venous symptoms from the rest.
Therefore, it remains a matter of individual clinical
judgment—some would say prejudice—on the part of
the surgeon as to which patients should undergo oper-
ations and with what degree of priority. In most UK
regions this has led to long waiting lists of patients for
varicose vein surgery, often to the detriment of other
patients awaiting treatment for more serious condi-
tions. The response in many regions has been to with-
draw varicose vein surgery from the NHS. Unless the
relationships between symptoms, signs, and objective
evidence of venous disease can be defined, it will be
difficult to determine the clinical and cost-effectiveness
of any intervention. In these circumstances, venous
surgery may disappear from the NHS altogether. This
is obviously a source of major concern to vascular sur-
geons, especially as the insurance companies that fund
“private” health care may soon follow suit.
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DISCUSSION
Dr D. Eugene Strandness, Jr (Seattle, Wash). This
prospective study examined the venous hemodynamics in
a very large cohort of normal subjects from 12 registers of
general practices in the Edinburgh area. The duplex stud-
ies included eight different sites but not the tibial peroneal
veins or the perforators. The authors accept that not
studying the tibial veins and perforators is a shortcoming
of the study. The analysis looked at reflux times that
mainly concentrated on a greater than half-second or 1-
second interval. The strength of the associations noted
increased with the duration of reflux when it was extended
beyond a half-second interval. 
What are the questions being posed? First, the most
important is to determine if there is a relationship between
symptoms and the location, duration and patterns of
reflux. It could provide support for venous surgery in
those patients who present with varicosities and have doc-
umented reflux. In the United States our system of health
care will reimburse for venous surgery if the attending
physician is able to certify that the patient is indeed symp-
tomatic. They have not yet to my knowledge demanded
some independent certification of the presence of reflux
and its location. I must admit this is subjective, but it has
not been difficult at least for me to determine if a patient’s
symptoms are secondary to primary or secondary venous
disease. What are the symptoms one associates with
chronic venous disease? Some are obvious, namely,
swelling or heaviness or pain. These are the major symp-
toms and one must include ulceration, but that was not a
problem in this study. There were a few symptoms men-
tioned that I do not commonly associate with venous dis-
ease, and these include cramps and itching, unless there
are some associated skin changes noted. Cramps and rest-
less legs are not in my view a part of the symptomatology
of chronic venous disease, and I would appreciate the
authors’ support for this contention.
There are a few more points that I hope they can
comment on. One, the duration of reflux has to be impor-
tant. If a longer period turns out to be a key issue, then we
should start looking at that and develop better criteria. 
Second, your data would suggest that combined reflux
has to be more important particularly in males as you have
shown. I think this does make sense, although I am not
sure why this was not also seen in females. 
You mentioned in the manuscript, but not in your
oral presentation, that there may be other problems in
this population such as microvascular disease. I doubt
this, and I think you might be reaching here. Would you
care to comment?
You end up with a very pessimistic statement that your
study does not support a strong relationship between
symptoms and reflux. I would agree, but I am not sure
that the implications have much significance. We have all
seen patients with very extensive primary varicose veins
and no symptoms at all. If one used these patients alone it
would be very difficult if not impossible to verify the rela-
tionship between venous disease and symptoms. Yet we all
know that the patients who present with symptomatic
varicose veins appear to improve after removal. Is this an
invalid observation? I personally seriously doubt it. Would
you care to comment?
Thank you very much for the opportunity of present-
ing this discussion. 
Dr Andrew Bradbury. Thank you very much, Dr
Strandness, for your questions and comments. I think
there are seven points that you have raised.
Firstly, yes, I think ideally we would have scanned tib-
ial veins and perforators, but when this study commenced
in I think 1995 we simply did not have that facility with an
appropriate scanner or the time to do it. 
I think the question of duration of reflux is an inter-
esting one. We have analyzed half a second and 1 second.
We are going on to a more sophisticated statistical analy-
sis to see whether we can try and tease out of that a range
of different durations of reflux that may be predictive dif-
ferently for men and women. In the UK we do not require
independent corroboration of duplex scans for surgery. In
fact, in the UK most of the patients undergoing simple
venous surgery would probably not receive a duplex at the
present time.
You questioned whether these patients had CVI and
whether they were normal. One percent of these patients
had a history of leg ulceration, and the overall prevalence
of CVI, which was mainly quality of life grade 1, just skin
changes, was 6%.
I agree with you with regard to the symptoms, and I
think the data have shown that a lot of these symptoms are
extremely soft. We picked them because they had appeared
in major surgical textbooks as being said to be of venous
cause and I think we dispelled that.
I think it is an interesting observation that patients are
more likely to be symptomatic if they have combined
reflux, and we heard a discussion yesterday about the pos-
sible reversibility of deep venous reflux in patients under-
going superficial surgery. I think that is an area that
requires further elucidation.
Lastly, what are the implications? Well, the implica-
tions in the UK are that venous surgery is seen as a very
easy target for rationing, and in a number of major regions
in the UK, in fact, the health service will not pay for sim-
ple venous surgery. I think if we are going to rescue that
situation and stop that from becoming a UK-wide situa-
tion, we do have to provide hard data to show that what
we do is worthwhile, and some of the information that we
presented yesterday hopefully goes some way to show
that. I am disappointed that we were not able to give a
more positive message in this population.
Thank you for your comments.
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